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Abstract 
The aim of our study was to investigate the cross-cultural differences in working memory. The sample included 
289 adolescents from Russia and Kyrgyzstan. Working memory was measured using the Spatial Working 
Memory task from the CANTAB battery. We have not found any significant differences in working memory 
measures by culture reference. At the same time, Kyrgyz males outperform females in the Spatial Working 
Memory task. There was no significant age-by-country interaction. In both groups working memory performance 
increases with age.  
 
© 2013 Victoria Ismatullina, Ivan Voronin, Anna Shelemetieva,  Sergey Malykh. Published by Elsevier Ltd. 
Selection and/or peer-review under responsibility of Russian Psychological Society. 
 
Keywords: working memory, adolecents, gender differences, age differences  
1. Introduction 
Working memory is de¿ned as the ability to temporarily store and hold information ‘‘on-line’’ for a brief period 
of time while other cognitive decisions or operations are taking place, and as an ability to manipulate that 
information or use it to guide action [1]. Working memory plays an important role in a wide variety of complex 
cognitive activities, including mental calculations, reasoning, and language comprehension [1,2]. Working 
memory also provides an interface to long-term memory [3]. The potential influence of culture differences on 
such substantial component of cognitive processes is an issue of great interest. It should be noted that the 
contribution of culture to long-term memory was investigated in several studies over the past few years 
[4,5,6,7,8]. A. H. Gutchess [9] emphasizes that cultural differences can reflect the engagement of distinct 
cognitive processes, such as evoking different strategies (e.g., categorical versus relational) or processing 
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different aspects of information (e.g., object versus context). Cultural differences can also emerge due to the 
differences in the information stored. In other words, one task is more difficult in one culture than the other and 
therefore requires greater involvement of cognitive and neural resources. The main goal of our study is to 
investigate the cultural differences of working memory in Russian and Kyrgyz adolescents. 
1. 2. Study design and methods 
The study involved 289 adolescents, 172 of them were from Kyrgyzstan and 117 – from Russia (Mean age 12.9 
years, SD=2.12 years). The participants’ working memory was assessed using the Spatial Working Memory task 
from the CANTAB battery presented on a high-resolution touch-screen computer [10]. In this self-ordered serial 
search task, the participants were shown a group of boxes on the computer screen. They were told that a token 
was hidden beneath one of the boxes on the screen and they had to search through the boxes to ¿nd it. 
Participants did this by touching a box to discover whether or not a token was hidden beneath it. After 
participants found the token, they were shown the same set of boxes and instructed to ¿nd the next token. 
Participants were told that once a token had been found under a particular box, the box would never again hide a 
token. In a set of trials, each box eventually had a hidden token beneath it. Thus, to perform this task with the 
fewest number of errors, the participants needed to remember which of the boxes had previously hidden a token 
within a set of trials. The number of boxes on the screen, under which the participants needed to ¿nd the tokens 
determined the level of working memory load. Either four, six, or eight boxes were presented on the screen at one 
time. As the memory load increased from four to six to eight boxes, the participants needed to remember whether 
or not a token had been previously located under a larger number of boxes and over a larger number of trials. 
After a participant had found every token in a set of boxes, both the color and position of the boxes changed to 
begin the next set of trials; the dimensions of the boxes did not change throughout the task. Each memory load 
condition (i.e., number of boxes on the screen) was presented four times, with the four 4-box sets followed by the 
four 6-box sets and then the four 8-box sets. Thus, a total of 72 tokens needed to be located in 12 search sets. To 
insure that participants understood the task, testing began with a practice set in which targets were hidden 
sequentially beneath three search boxes. 
Performance on the test was evaluated by quantifying: between-trial search errors (i.e., searching a box in which 
a token had been found on a previous trial in a set) and total errors (this is the number of times a box is selected 
that is certain not to contain a blue token and therefore should not have been visited by the subject, i.e. between 
errors + within errors - double errors). The ability of participants to adopt a sequential search pattern, or 
‘‘strategy’’, to facilitate task performance was also evaluated. Previous studies have shown that repeatedly 
applying the same search sequence when completing this task can facilitate performance (i.e., beginning each 
search sequence with a speci¿c box and then, once a token has been found, to begin the next trial by returning to 
that same starting point and following the same search sequence again, excluding locations from the search 
sequence where tokens were previously found; [11]). Use of this speci¿c search strategy is computed for the 
CANTAB test by tallying the number of different search sequences participants made within each set (at the 
levels of six and eight boxes). A low strategy score represents a more consistent use of the effective search 
strategy. The minimum strategy score possible was 8 (1 for each of the 4 sets at the level of 6 and 8 boxes) and 
the maximum score possible over the six and eight box conditions is 56 (1 for each trial within the 8 sets). 
 
 
3. Results and discussion 
 
 
3.1. Cross-cultural comparison  
To compare the groups by country we performed a univariate ANOVA. There were no significant differences in 
means across countries (Between errors: F [1, 287]=0.022, p=0.881; Total errors: F [1, 287]=0.038, p=0.846; 
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Strategy F [1, 287]=0.687, p=0.408; see also Table 1).  It should be noted that means and standard deviations in 
Russian and Kyrgyz adolescents corresponded with the CANTAB norms [12].   
Table 1 Descriptive statistics 
 
  Mean SD SE 95% CI 
Kyrgyz  38.86 19.496 1.487 [35.93, 41.79] Between 
errors Russian  38.52 18.025 1.666 [35.22, 41.82] 
Kyrgyz  35.09 5.057 0.386 [34.33, 35.85] Strategy 
Russian  35.54 3.659 0.338 [34.87, 36.21] 
Kyrgyz  39.50 19.799 1.510 [36.52, 42.48] Total  
errors Russian  39.05 18.288 1.691 [35.70, 42.40] 
 
3.2. Age and gender differences  
 To test sex and gender differences in working memory along with cultural differences we performed 2x2 and 
3x2 ANOVAs, respectively (Table 2).  We did not detect statistically significant gender differences but there 
were significant gender-by-country interactions in Strategy and Total errors. The working memory scores in the 
Kyrgyz sample were higher in males than in females. We observe the opposite pattern in the Russian sample. 
Pairwise comparisons showed that only the difference between Kyrgyz males and females in Strategy was 
significant (t [170] =-3.165, p=0.002). 
All the effects of age group were significant with the effect size varying from 5% to 10%. Repeated contrasts 
showed that the performance of working memory increased mostly through puberty (Table 3).  At the same time, 
there was no significant interaction between age group and country.   
Our results correspond with De Luca and colleges [13] study of executive functions over the life span. They have 
reported the average values of the SMW test for the different age groups.  Age and gender exerted signi¿cant 
inÀuence in the total number of ‘between search errors’ performed on the spatial working memory task.  Males 
recorded substantially fewer errors than females. 
 
Table 2  Gender and age differences 
 F p Partial ƾ2 
Between errors 0.113* 0.737 0.000 
Strategy 3.520* 0.062 0.012 
Gender 
Total errors 0.163* 0.687 0.001 
Between errors 3.586* 0.059 0.012 
Strategy 6.606* 0.011 0.023 
Gender 
by 
country Total errors 3.954* 0.048 0.014 
Between errors 16.311**   < 0.001 0.103 
Strategy 8.165** < 0.001 0.055 
Age 
group 
Total errors 16.153** < 0.001 0.102 
Between errors 0.739** 0.478 0.005 
Strategy 0.469** 0.626 0.003 
Age 
group by 
country   Total errors 0.862** 0.424 0.006 
* df1=1,df2=288; **df1=2, df2=288 
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Table 3 Contrast comparisons by age group 
 
 10-11 vs. 12-14  12-14 vs. 15-17 
  Difference SE p Difference SE p 
Between 
errors 11.470 2.571 < 0.001 4.150 2.699 0.125 
Strategy 2.249 0.635 < 0.001 0.269 0.667 0.687 
Total errors 11.551 2.611 < 0.001 4.259 2.741 0.121 
 
 
 
4. Conclusion 
 
Russian and Kyrgyz cultures seem to differ a lot. We suggest that that cross-cultural differences in working 
memory may exist at the tendency level, though we did not find rigorous statistical evidence in favor of that: 
there was no significant general effect of culture on the working memory measures. At the same time, there was a 
significant gender-by-country interaction:  Kyrgyz males performed better in the Spatial Working Memory task 
than females. In both groups by country the working memory performance increased with age and there was no 
significant age-by-country interaction.  
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